A human b r e a s t milk p r o t e i n concentrate (MPC) added t o t h e mother3 f r e s h milk i s used i n feeding of very low b i r t h weight (VLBW) i nf a n t s . This procedure preserves t h e immunologic p r o p e r t i e s of human milk. We have ~lleasured t h e EGF and IGF l e v e l s in t h e p r o t e i n concentrate used. By c e n t r i f u g e s e p a r a t i o n of pooled b r e a s t milk a f a t f r e e milk was obtained and pasteurized (720C f o r 15 s e c ) . Lactose and s a l t were separated by means of u l t r a f i l t r a t i o n . The r e t e n t i o n product was repasteurized and f r e e z e d r i e d . EGF was measured a f t e r each s t e p . The MPC was dissolved i n a c e t i c a c i d and separated on a Sephadex G 50 column. EGF was 111easured by radioinlmuno-(RIA) and r a d i o r e c e p t o r assay (RRA), IGF by two RRA(1GF I and 11). The amount of EGF i n tile MPC was 68% of t h a t i n pooled b r e a s t milk (2.0 ng/mg p r o t e i n versus 2 . 9 ) . The IGF l e v e l ( 1 and 11) i n t h e MPC was 70 mU/mg p r o t e i n and column separation yielded two IGF-RRA peaks -one with MW of 20K(80% of t o t a l RRA a c t i v i t y ) represented a c a r r i e r p r o t e i n , a second peak with MW 7K consisted of both IGF I and 11. Substantial amounts of growth f a c t o r s e s p e c i a l l y EGF i s preserved i n t h e concentration process. With t h e amount of i4PC used f o r VLBW i n f a n t s t h e enriched 111ilk contains alliiost 50% nlore EGF than f r e s h non enriched Inilk. Further s t u d i e s a r e necessary t o e v a l u a t e t h e c l i n i c a l s i q n i f i c a n c e of such chanqes in milk composition. Using a hlghly s p e c l f l c 9IA we have detzrmlnsd SmC/IGF-I I n 160 healthy c h l l d r e n and adolescents 0-16 years of age t o d e f l n e t h e normal range of our assay system. Serum samples were e x t r a c t e d wlth acid-ethanol. The SmCIIGF-I a n t i s e r u m b a s a g l f t of Drs. UNDERWOOD and VAN WYK, Chapel H111, NC d l s t r l b u t e d by t h e NHPP Baltimore, MD. The l n t r a assay coefficient of varlance ( CV ) was 5.6%, t h e i n t e r assay CV 9.8% determined a t 3 dose l e v e l s . There was a slow and constant i n c r e a s e of SmC/IGF-I from very low l e v e l s durlng t h e f i r s t 2 years of l l f e ( 33 ' 30 ng/ml;
x 'SO ) t o peak l e v e l s i n t h e 12-14 years group I n g l r l s ( 460 '75 ng/ml ) and t h e 14-16 years group I n boys ( 445 t 2 1 3 nglml ) , both s l g n l f l c a n t l y hlgher than l e v e l s In normal a d u l t s aged 18-25 years ( 237 '51 ng/ml ) . From 6-8 years up t o 12-14 years mean SmC/IGF-I l e v e l s were significantly higher i n g l r l s than i n boys ( p < 0.01 ) SmCIIGF-I i n both sexes was hlghest during TANNER s t a g e s I11 and I V . I n conclusion: t h e r e 1s a s u r p r l s l n g l y e a r l y and marked d l f f c r e n c e of SmC/IGF-I l e v e l s l n g i r l s and boys, whlch only e q u a l l z e a f t e r f u l l puberty 1s reached. This may be p a r t l y due t o t h e e a r l l e r onset of puberty i n g l r l s and t o t h e stimulatory e f f e c t of low concentrations of estrogens on t h e growth hormone-somatomedin a x l s even before c l i n l c a l s l g n s of puberty can be observed. P a r a l l c l rncasurcmcnts of lCI:-l (SEIC) l c v c l s wfrc n~ndc i n cxtrdctcd s c r a by tlic INCSTAR RIA, .~n d i n plasna by rhc N1CIIOI.S IllA. Fakir c l i n i c a l groups wcrc cxanlincd: G R 1 -untrcatcd I,(:II d r f . ; GI< 2 -s h o r t s t a t u r c ; GK 3 -t a l l s t a t u r e , n o r~~~, l l and ~prccoclous pulicl-ty;
GR 4 -acromcgnly. I'ivc p a t i c n t s i n CR 1 were st~idiccl bcIorc .ilid a l~c r 5 days o i IrGIi trcatmcnt. D i e t a r y g o i t r o g e n s a r e i m p o r t a n t f o r t h e d e v e l o p m e n t o f e n d e m i c g o i t r e , e s p e c i a l l y i n i o d i n e d e f i c i e n c y a r e a s . Due t o t h e i n c r e a s i n g n i t r a t e e x p o s u r e o f hum a n s , t h e i n f l u e n c e o f d i e t a r y n i t r a t e w a s t e s t e d i n t h r e e g r o u p s o f 9 s i x w e e k o l d p i g l e t s .
T h e t h y r o i d h o r m o n e s a n d Sm-C/IGF-I
l e v e l s o f n i t r a t e e x p o s e d a n i m a l s ( T 4 : < 1 0 ; T 3 : 0 . 8 + 0 . 2 , r T 3 : 0 . 3 + 0 . 1 n m o l / l , Sm-C:0.29+0.09 U/ml) w e r e -s i g n i f i c a
n t l T l o w e r a f t e r a f i v e week t e s t p e r i o d w i t h 4 1 2 mg N 0 3 -N / 1 0 0 g o f d i e t c o m p a r e d t o t h e a d l i b i t u m c o n t r o l g r o u p
( 2 9 2 6 . 1 . 2 + 0 . 3 , 0 . 5~0 . 1 , 0 . 7 3 + 0 . 2 7 ) . T h e m e a n d a i l y w e i g h t g a i n s a m o u n t e d t o 2 4 2 + 7 6 , 2 7 4 + 6 7 a n d 353+94 5 r s p . T 4 , T 3 a n d r T 3 -l e v e l s 07 t h e n i T r a t e e x p o s g d a n i m a l s n o r m a l i z e d a f t e r t h e s u p p l e m e n t a t i o n w i t h The a c u t e response o f IGT-1 t o GH t r e a t m e n t ( 5 days, 0.1 E/kq p e r day) has been t e s t e d in seven c h i l d r e n w i t h growth r e t a r d at i o n . M.1 c h i l d r e n s have a n o m l GII-stimulation . With t h e charqc o f t h e IGF-1 l c v e l a f t e r GI1 achninistration we testecl the change o f the IGF-1 r e c e p t o r number and -a f f i n i t y on the i s o l a t e d lymph* c y t e s o f t h e s e p a t i e n t s . The IGF-1 l e v e l r a i s e d from 102 5 57 ng/ml t o 180 + 94 ng/ml 2 186 + 65 %. I n 5 p a t i e n t s t h e r e was n o s i y f i c a n t c l m g e in r m e p t o r a f f i n i t y ( f r m 0.47 + 0.33 x 10' M-t o 0.45 2 0.31 x lo9 M-1) . Two s u b j e c t s hacl a s t i m u l a t i o n of r e c e p t o r a f f i n i t y f r m 0.28 2 0.1 t o 0.48 + 0.15 . l o 9 M-1.
mg i o d i n e / l O O g d i e t d u r i n g 7 d a y s , b u t t h e Sm-C/IGF-I c o n c e n t r a t i o n s o f t h e n i t r a t e -e x p o s e d a n d p a i r -f e d g r o u p s w g r e s t i l l d i m i n i s h e d . C h r o n i c n i t r a t e i n t a k e i n h i b i t s i n h i g h e r c o n c e n t r at i o n s t h e t h y r o i d h o r m o n e s y n t h e s i s . H y p o t h y r o i d i s m a s w e l l a s a p r o b a b l y n i t r a t e i n d u c e d i n h i b i t i o n o f t h e e a t i n g c e n t r e l e a d t o d i m i n i s h e d Sm-C/IGF-I l e v e l s a n d s o t o g r o w t h r e t a r d a t i o
The r e c e p t o r n h r frm 6 p a t i c n t s however decreased from 7282 + 3309 t o 4926 + 2538. T h i s d e c r e a s e was s t r o n g l y c o r r e l a t e d t o t h e i n c r e a s e o f the IGF-1 l e v e l (r= 0.94). One p a t i e n t had an i n c r e a s e of r e c e p t o r n d x r from 2500 t o 4980. Our r e s u l t s a r e corresponding w i t h the suggestion o f Rosenfeld e t a 1 (1982), t h a t t h e downrec~ulation o f I G -1 binding is accounted by a d c c r e a s e in r e c e p t o r n m n k r r a t h e r than change i n binding a f f i n i t y . I t h a s t o bc discussod whether GI1 i t s e l f h a s a n i n f l u e n c e o f i n c r e a s e of r e c e p t o r a f f i n i t y ( 2 p a t i e n t s ) o r r e c e p t o r nwlbcr ( 1 p a t i e n t ) .
R.G. Rosenfeld e t a 1 (1982)
Diabetes 31:375 HORMCNE CONCE'NTRATIONS DURING PUBERTY I n p r e p u b e r t a l ( n = 4 0 ) a n d p u b e r t a l ( n = 9 9 ) b o y s l n = 6 0 a n d g i r l s l n = 7 9 ) 5m-C/IGF-I w a s d e t e r m i n a t e d b y R I A i n d i f f e r e n t p u b e r t a l s t a g e s . I n m o s t o f t h e c h i ld r e n a l s o DHEA-S, C o r t i s o l , 17-OHP, a l d o s t e r o n e , T 3 , T 4 a s w e l l t e s t o s t e r o n e ( T ) i n b o y s o r e s t r a d i o l ( E 2 ) i n g i r l s r s p . , w e r e m e a s u r e d . Sm-C/IGF-I i n c r e a s e d f r o m p u b e r t a l s t a g e PH 1 t o PH 2 , r e a c h e d a p l a t e a u a t 1 2 . 7 -1 5 . 6 y r s . o f a g e i n g i r l s (PH 111-V) a n d p e ak e d a t s t a g e I V i n b o y s ( a g e 14.321.1 y r s . ) . T h e r i s e i n e a r l y a n d m i d p u b e r t y w a s r e l a t e d t o i n c r e a s i n g l ev e l s o f g o n a d a l ( T o r E2 r s p . ) a n d a d r e n a l s t e r o i d s ( D H E A -S . c o r t i s o 1 , a l d o ) , 17-OHP p e a k e d c o r r e s p o n d i n g t o t h e h i g h e s t s e x u a l h o r m o n e c o n c e n t r a t i o n s t h a t m e a n s d u r i n g PH I V i n g i r l s ( E 2 = 5 4 6 . 8 2 3 5 6 p m o l / l , 1 7 -O H P = 3 . 4 + 1 . 5 n m o l / l , n = 2 0 ) a n d PH V i n b o y s f T = 2 5 . 2 + 3 . 2 n K o l / l , 17-OHP = 5 . 4 + 2 . 7 n m o l / l , n = 1 3 ) . No c o r r e l a t i o n w a s f o u n d betwee:
Sm-C/IGF-I a n d T 3 o r T 4 r s p . , . C o n c l u s i o n s : Sm-C/IGF-I c o n c e n t r a t i o n s i n c h i l d r e n a t p u b e r t a l s t a g e s 111-V ( a c c o r d i n g t o TANNER) a r e t w o -t o t h r e e f o l d h i g h e r t h a n i n a d u l t h o o d . T h e Sm-C/IGF-I r i s e i s c o n n e c t e d w i t h a c o r r e s p o n d i n g i i n c r e a s e o f s e x u a l a n d a d r e n a l s t e r o i d s .
